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Using the information obtained as a result of these surveys, it was
possible to predict, in advance of the 1952 season, both the location and
degree of infestation in the various parts of the forested area. This infor-
mation was then made available by means of State Entomologist’s office
circulars to interested parties throughout the state.

The larch sawfly problem was the subject of a special conference of
industry and state and federal foresters on February 7, 1952, at University
Farm. Appraisal surveys have been carried out since 1949 by the Forest
Insect Laboratory, U. S. Department of Agriculture, in cooperation with the
Minnesota State Entomologist’s office and the Minnesota Forest Service.

Tree Diseases Reported in 1951

The most serious tree disease in the state during 1951 was oak wilt,
which resulted in the death of numerous oaks in the southeastern part of
the state. It had been established by the end of 1951 that the disease was
present in at least 27 counties. More comprehensive detection surveys
planned for 1952 conceivably could reveal its presence in others.

COOPERATIVE AERIAL SPRAY TESTING PROGRAM, 1951-1952
By A. C. HopbsonN, Division of Entomology, U. of M.

During the biennium the Division of Forestry, State Department of
Conservation, the office of the State Entomologist and the Division of Ento-
mology of the University of Minnesota pooled their resources and personnel
to conduct aerial spray tests on two species of forest insects, the forest tent
caterpillar and the northern walking stick. The following is a brief summary
of the experiments and the most significant results.

Walking Stick Tests
Aerial Spraying — Gull Lake Tower

On August 3, 1951, two new insecticides, Aldrin and Dieldrin, were
compared with DDT for the control of the northern walking stick. On this
date about 90 per cent of the walking sticks were in the nymphal stage, and
the majority were feeding in the tree crowns. A total of 40 acres was sprayed
with each chemical, the acreage divided into two 20-acre replicates for each
material. Spraying was started at 5:30 A.M. and completed at 7:30 A.M.
The wind velocity was less than five miles per hour during the entire oper-
ation. The insecticides were applied by a Piper Cub plane at the following
rates:

DDT  one pound per acre, in one gallon of spray
Aldrin 34 pound per acre, in one gallon of spray
Dieldrin %4 pound per acre, in one gallon of spray

Ground trays constructed by the Forest Service staff at Brainerd were
placed in the sprayed and check areas before spraying. These were exam-
ined afterwards for fallen insects, frass and eggs. Insect sweep net samples
of the brush were taken also to determine the abundance of walking sticks
in the check and treated areas after spraying.
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The results were somewhat disappointing because the walking stick
population throughout the entire area dropped very strikingly during the
summer, presumably because of unfavorable weather. As a result there was
less difference in their abundance in check and treated areas than might
have been expected. One check was made about two hours after treatment
and the second 24 hours later. At the time of the first examination all dead
insects in the trays were collected and sweep net samples were taken from
the brush. At the second examination the trays were checked again and
one tree in the vicinity of each tray was shaken to dislodge any walking .
sticks that might be present.

TABLE 25

Results of Aerial Spraying 2 and 24 Hours
After Spraying in the Gull Lake Area

Two Hour Examination

Number of Dead Number of Insects

Insecticide Replicate Insects Per Tray Per Sweep
DDT A 0.4 3.7

B 0.4 1.1
Aldrin A 0 1.1

B 0 1.6
Dieldrin A 0.2 3.5

B 0.4 0.7
Check A 0 3.2

B 0 3.0

Twenty-four Hour Examination
DDT A 0.5 1.0

B 5.0 3.0
Aldrin A 1.6 2.0

B 1.0 3.0
Dieldrin A 25.0 3.0

B 7.0 2.0
Check A 0 11.5

B 0.2 9.8

Table 25 indicates a reduction in the number of walking sticks in all the
treated areas with DDT and Dieldrin better than Aldrin. An additional
check made in September to determine the number of eggs present in the
ground trays provides a somewhat better comparison between the three
treatments and the checks.

TABLE 26
Eggs Deposited in Ground Trays by the Northern Walking Stick,
August to September, 1951

Insecticide Replication No. of Eggs Per Tray
DDT A 0.2
B 0.2
Check A 23.0
B 56.0
Aldrin A 0.6
B 1.4
Check A 12.0
B 9.0
Dieldrin A 0.8
B 0.4
Check A 32.0
B 27.0
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The figures in Table 26 indicate a good control in all cases, with DDT
having a slight advantage over the other two chemicals. An examination
of an area sprayed with DDT by air in 1949 in the vicinity of the 1951 spray
plots showed a very low population of nymphs and adults. The samples were
taken on June 26, 1951, by the single sweep method. In the DDT oil solution
plot there were 3.2 walking sticks per sample as compared with 20.9 in an
unsprayed check area. Comparable figures for an area sprayed with a DDT
emulsion (both DDT treatments made at the rate of one pound of DDT in
one gallon of spray per acre) were 0.5 and 16.1 respectively. In contrast,
Chlordane applied at the rate of one pound per acre showed 10.7 nymphs
per sample and 18.8 for the checks, much poorer control than for either of
the DDT formulations.

These tests indicate that it is possible to control the northern walking
stick by aerial spraying, and that the population is reduced to such a low
level that frequent spraying would not be necessary.

Roadside Ground Spraying

Spray barriers to prevent the migration of walking sticks were given
a limited test in the vicinity of Agate Lake on the west side of Gull Lake.
In this insecticide test four materials were used: Lead arsenate at 4 pounds
per acre, DDT at 1 pound per acre, and Aldrin and Dieldrin at %4 pound
per acre. Plots about 300 feet long and 75 feet deep along the edge of an
infested area were chosen. A Bean Farm Protector sprayer was used. The
spray was applied at 400 pounds pressure through a No. 8 dise. Fifty gallons
were sprayed on each half acre with the insecticides diluted appropriately..
Ground trays were placed in the treated areas to catch eggs produced by
migrating adults. The results expressed in terms of egg catches are given
in Table 27.

TABLE 27

Eggs in Ground Trays in Barrier Zones Sprayed to
Prevent Walking Stick Migration

Number of Eggs Per Tray

Insecticide Treated Area Check Area
Lead Arsenate 0.7 15
DDT 15 16
Aldrin 15 ' 11
Dieldrin 4 5

Lead arsenate was the best of the materials used for barrier treatment.
The long residual activity of this chemical is the most likely explanation.

Forest Tent Caterpillar

Tests of aerial spraying to control the forest tent caterpillar were made
at Gull Lake near the Gull Lake tower on July 6 and 7, 1952. Four insecti-
cides were tested: DDT, Toxaphene, Dieldrin and 269. DDT was applied at
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the rate of one pound per acre, the standard recommendation followed by
the spray operators. The dosages of the other materials are listed below.

Toxaphene 1.5 pounds per acre
*Toxaphene 0.75 pounds per acre
Dieldrin 0.3 pounds per acre
Dieldrin 0.15 pounds per acre
269 0.3 pounds per acre
269 0.15 pounds per acre
*DDT 0.5 pounds per acre

*These two tezts are not considered because at the time they were sprayed the wind velocity
was excessively high. The distribution of the chemical was poor and it was impossible to mark
the swarths properly with balloon markers.

The results of these tests may be summarized as follows:

1. Excellent control was obtained in all cases. After the cocoons were
found there were none or at the most only one or two found in areas checked
by a standard three-minute collection made in each of the plots.

2. Dieldrin and 269, at even the lowest concentration, gave the most
rapid kill.

3. Toxaphene was slow in killing the caterpillars. When this plot was
checked 24 hours after spraying there were many caterpillars on the tree
trunks. However, none were found when the area was visited one week later.

4. Caterpillars migrated into the sprayed areas in significant numbers
for a distance of from 100 to 180 feet.

5. Check areas adjacent to the spray plots had very few cocoons. There
was a very high mortality in the check plots because of starvation and
parasitism. ‘

6. The spraying was done too late to protect many of the trees. The
unseasonable weather of the preceding 10 days accelerated the caterpillar
development beyond all expectations,

WHITE PINE BLISTER RUST CONTROL
L. B. RITTER, In Charge

White pine blister rust control is conducted by the Division of Forestry
in cooperation with the Bureau of Entomology and Plant Quarantine, United
States Department of Agriculture. The responsibilities of the federal per-
sonnel assigned to the activity also include the technical direction of the
work on lands managed by the United States Forest Service and the United
States Indian Service. This includes the development of control procedure,
the training of temporary personnel and the inspection of completed work.

White pine was the tree that gave character and distinction to the
original forests of northern Minnesota. While occasionally occurring in pure
stands, it usually grew in association with other upland tree species. On
light sandy soils it grew in mixture with jack and Norway pine; on heavy
soils with white spruce and balsam-fir. South of the coniferous forest, it
grew in mixture with hardwoods.

G
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Only fragments of the original white pine stands remain. White pine
trees are found on about a million acres and in substantial numbers on about
250,000 acres. The state has passed its peak in acreage of the temporary
forest types that followed the big forest fires. Now these temporary types,
principally aspen and jack pine, are being slowly but gradually replaced by
more permanent forest types including white pine.

Lumber is still the most important forest product of the United States.
In spite of the changes that are occurring in wood utilization there are no
reasons for assuming that lumber will not continue to be the major forest

Blister rust is especially destructive of young white pine growth.
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product. A sound forest policy requires that Minnesota’s pine stands be
intensively managed for the production of saw timber and veneer logs. Con-
siderable amounts of pulpwood and similar material will be a by-product of
such intensive management,

A problem associated with the management of white pine is the protec-
tion of that tree from the European disease, blister rust. Blister rust affects
two entirely different plants — white pine and the various wild and culti-
vated currants and gooseberries (which are collectively called ribes, their
generic name). Fortunately, the disease cannot spread from one white pine
tree to another and spreads only a short distance from ribes to white pine.
Therefore, control of the disease can be secured by destroying the ribes
growing in white pine stands and for distances up to 900 feet around those
stands. Second and third workings at intervals of five to ten years are often
necessary to keep ribes growth suppressed.

The first step in the application of blister rust control is the pre-eradi-
cation survey. Its purpose is locating, mapping and evaluating white pine
stands and their control problems. The information secured is used in
selecting white pine stands to be protected and planning the protection of
those selected stands. Nearly 800,000 acres of white pine have been mapped
and 196,244 acres of natural white pine and 12,382 acres of planted white
pine scheduled for protection. Minnesota’s pre-eradication survey was done
during work relief days and is now obsolete. A complete reappraisal of the
problem on the Superior National Forest was finished in 1951. A limited
amount of re-survey -and new survey is being done on the state forests.
Surveys are made on private lands following requests for blister rust control
assistance.

A number of methods are used in destroying the currants and goose-
berries growing in and near white pine stands selected for protection.

There is only one place for 2,4-D (2,4-Dichlorophenoxyacetic acid) in
ribes eradication in Minnesota; that is in the foliage spraying of American
black currants when these bushes are found in large enough concentration
to warrant special attention. The following year a large number of seedlings
make their appearance. A second spraying is necessary to kill these seedlings
and living parts of the original bushes. Where concentrations of American
black currants are encountered, considerable savings result from the use of
2,4-D. Experimental use of 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) dur-
ing the past two years indicates that it may have more value in blister rust
control than 2,4-D,

Very effective killing of upright growing currants and gooseberries can
be secured throughout the year by spraying the stems from the ground up
about 18 inches with a kerosene or fuel oil solution of 2,4,5-T. However,
upright growing bushes are not common in the northern forested areas.
They are characteristic of pastured woodland in the central and southern
woodlot areas.

( Hand pulling still remains the best way of destroying currants and
gooseberries. One, two, three, and four-man crews are now used. Since
most of the work now being done is on areas where the ribes populations
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have been greatly reduced by previous work, more intensive training and
supervision of eradication personnel is necessary to secure efficient operations.

Table 28 sets forth local control accomplishments for the past two years.
The major portion of the work now being done is re-work to maintain
suppression of currant and gooseberry growth.

During the biennium work was done on the Cloquet Valley, Smoky Hills
and Paul Bunyan State Forests and in Itasca State Park, through the use

Pine reproduction on Section 16, Township 62 N., Range 23 W., in the
George Washington State Forest. This area is protected from blister rust.
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of the state blister rust control appropriation supplemented with federal
funds. St. Louis and Becker counties appropriated funds for work within
county memorial forests. The Village of Akeley furnished labor for pro-
tecting pine on village owned lands. The Village of Lakeshore (on Gull Lake
in Cass County) appropriated funds for protecting privately owned pine
within its boundaries. Some work is done every year on private lands, the
owners furnishing the labor and the state and federal cooperating agencies
supervision and materials.

White pine nursery stock should be grown in blocks that are surrounded
by a 1,500-foot ribes-free zone. Six nurseries, private, state and federal,
that have been aided in establishing and maintaining such zones still possess
active zones.

Pruning out of infected parts of white pine has little if any value as a
control measure. However, it may be an advisable treatment of ornamental
trees or, following ribes eradication in heavily infected young stands, for
the purpose of salvaging timber-producing values. During the past two
years the major portion of the canker pruning work done was on private
lands. Canker pruning is still experimental. A large scale experiment is
under way at the Superior-Quetico Wilderness Research Center on Basswood
Lake. This project is answering some fundamental canker pruning questions.

Table 29 is a statement of the status of control by ownerships as of
December 31, 1951. The figures that add up to the totals in this table are
being constantly revised and as of December 81 of each year this “balance
sheet” for blister rust control is compiled. In Minnesota, the 208,626 acres
of white pine which have been selected as valuable enough to warrant their
protection against blister rust constitute the control problem. Initial work
has been done for 162,458 acres of pine. Control work is completed for all
practical purposes for the 67,245 acres of white pine on maintenance.

Serious amounts of blister rust infection are present in both unprotected
stands and in those stands whose re-working has been delayed too long.
Stands are being removed from the control problem every year because of
excessive blister rust damage. Unless blister rust control is more vigorously
applied, serious losses of Minnesota white pine values will occur.

The work on federal lands is coming along fine because in recent years
allotments for the work have been adequate. On state owned white pine
areas blister rust control is far behind schedule because funds have not been
adequate to do the necessary control work. The program is lagging the most
on private lands because of character of ownership, lack of interest in forest
practices and because the blister rust control organization is too small to
contact those private owners who could be expected to be interested in blister
rust control. i

The 1951 weather was very favorable for the occurrence of pine infec-
tion. The damage effects of infection occurring in 1951 will not be apparent
until 1955,
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TABLE 28

White Pine Blister Rust Control

Initial Working

Acres

‘White Pine Acres Ribes
Protected Worked Destroyed

472 817 73,453

562 1,029 62,718

. 1,084 1,846 186,171

173,027 404,877 62,169,775

Rework

5,243 222,448

5,285 253,041

.. 6,604 10,528 475,489

. 95,062 170,865 11,274,948

TABLE 29

87

Man-Days
Expended
723
637
1,360
167,000

3,450

31489
6,939
68,499

Status of Blister Rust Control, by Ownerships, December 31, 1951

Total Control Problem, Acres Initially Acres on

Acres* Worked Maintenance**
Ownership Acres Control Acres Control Acres Control
Class White Pine Area White Pine Area White Pine Area
U.S. F. S 42,243 70,361 32,879 50,598 21,453 338,527
U.S. LS. 21,980 32,439 21,802 32,145 17,615 24,513
State Forests...... 45,185 86,092 29,851 53,417 11,985 21,057
State Parks........ 4,977 9,344 4,885 9,182 i e
Other State...... 1,381 9,961 1,192 5,878 733 2,874
Municipal .......... 4,643 10,362 3,770 7,699 419 717
Private ... 88,217 276,819 68,079 207,489 15,040 36,355
Totals......... 208,626 495,378 162,458 366,408 67,245 119,043

*The total control problem includes only the better stands of white pine — some area initially
worked has been removed from the control problem because it did not measure up to ecurrent

pine standards.

*#*A pine area is on maintenance when it requires little, if any, additional currant and goose-
berry eradication to prevent commercial damage before it matures.

IN MEMORIAM

During the past biennium, death claimed two employees of the
Division of Forestry:

John H. Nelson, who died June 9, 1952, was Area Supervisor of
Area 8, Bemidji. He was born September 22, 1890. He had been with
the division since 1916 and was one of its veterans in length of service.

Charles F. Hedberg, who died November 7, 1951, was Forest
Ranger at the Gheen ranger station in Area 16. He was born April 4,
1886, Ranger Hedberg became associated with the Forest Service as
a towerman in 1928,
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